EP 3 029 855 A1

(1 9) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 3 029 855 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication:
08.06.2016 Bulletin 2016/23

(21) Application number: 14831199.6

(22) Date of filing: 01.08.2014

(51) IntClL:

H04B 10/116 (2013.01)

(86) International application number:

PCT/CN2014/083591

(87) International publication number:

WO 2015/014318 (05.02.2015 Gazette 2015/05)

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB

GRHRHUIEISITLILTLULVMC MKMT NL NO

PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(30) Priority: 02.08.2013 CN 201310335477
30.09.2013 CN 201310465960

(71) Applicant: Kuang-Chi Intelligent Photonic
Technology Ltd.
Shenzhen, Guangdong 518000 (CN)

(72) Inventors:
¢ LIU, Ruopeng
Shenzhen
Guangdong 518034 (CN)

* FAN, Linyong
Shenzhen
Guangdong 518034 (CN)
¢ XIAO, Guangjin
Shenzhen
Guangdong 518034 (CN)

(74) Representative: Goddar, Heinz J.

Boehmert & Boehmert
Anwaltspartnerschaft mbB
Patentanwilte Rechtsanwilte
Pettenkoferstrasse 20-22
80336 Miinchen (DE)

(54) SIGNAL TRANSMISSION METHOD AND DEVICE

(67)  The present invention provides a signal trans-
mission method and device. The device includes: a trans-
mitting device, configured to transmit a first signal to an
opposite terminal; and a receiving device, configured to
receive a second signal transmitted by the opposite ter-
minal, where a frequency of the first signal is different
from a frequency of the second signal, and the frequency
of the first signal and/or the frequency of the second sig-

nal are is in a frequency band of visible light. The present
invention resolves a problem in a related technology that
poor reliability of uplink and downlink signal transmission
is caused when signals of a same frequency are used
for uplink and downlink transmission, and provides a ben-
eficial effect ofimproving reliability of uplink and downlink
signal transmission.
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to the field of light
communication, and in particular, to a signaltransmission
method and device.

BACKGROUND

[0002] Visible light is used to perform data transmis-
sion in visible light communication. Compared with mi-
crowave technologies, the visible light communication
has abundant spectrum resources, which is incompara-
ble with general microwave communication and wireless
communication. Meanwhile, the visible light communica-
tion is applicable to any communications protocol, and
is suitable for any environment. In addition, signal cov-
erage of the visible light communication can be controlled
easily, and communication content can hardly be inter-
cepted and has relatively high security. Furthermore, a
visible light communication device features flexibility and
convenience with low costs, and is applicable to large-
scale popularity and application.

[0003] Currently, signal transmission mainly uses
white light or monochromatic light to perform light signal
transmission. However, if light signals of a same color
are used in uplink and downlink transmission, reliability
of received light signals may be affected. For example,
a transmit/receive device transmits a white light signal in
the uplink and receives a white light signal in the down-
link. In this case, when receiving the white visible light
signalin the downlink, the light signal transmission device
may be affected by the white light signal emitted by itself.
[0004] In addition, the light communications technolo-
gy is a new technology that uses a fluorescent lamp, a
lightemitting diode LED, or the like that sends high-speed
dark and dim-flashing signals invisible to eyes to transmit
information, and provides different 1 and 0 sequences
by changing a rate at which an LED is turned on or off,
so as to encode data and perform data transmission in
free space. Then encoding is performed after data is re-
ceived by a light receiver on a receiving end, to restore
information such as original data.

[0005] In an existing technology, since a light flashing
manner is used to transmit signals, and there is only one
path for an air channel, after sampling and an analog-to-
digital conversion are performed on each input signal, a
light signal transmitting end can send each input signal
only through a single air channel. Even if a light signal
receiving end has dual channels for output, and a play
device can receive signals from dual channels and play
through dual channels, a signal finally output to the play
device can only be a single-signal because received light
input is in only one channel.

[0006] For example, a wireless photonic conference
system, as an application of the visible light communica-
tions technology, adopts visible light to transmit an audio
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signal. The wireless photonic conference system in-
cludes alight signal transmitter and a light signal receiver,
which are connected in a wireless manner. The light sig-
nal transmitter can convert audio information, transferred
from a microphone, to one serial digital signal; modulate
the signal to an LED; and send the signal through the
LED. The light signal receiver can receive a light signal
from an LED, convert the light signal to an electrical sig-
nal, and convert the electrical signal to an analog audio
signal through a digital-to-analog conversion, so as to
drive a play device, such as a headphone, to play sound.
By using light transmission of the photonic conference
system, wireless transmission of the audio signal is im-
plemented. However, after sampling and an analog-to-
digital conversion are performed on each type of input
audio signal by the light signal transmitter, the audio sig-
nal can be transmitted only through a single air channel;
therefore, light input received by the light signal receiver
can be only an audio signal of a single sound channel,
and only sound of a single sound channel can be played
even if a sound play device has a dual-sound channel
stereo function.

[0007] With regard to the problems in a related tech-
nology, no effective solution is provided as of now.

SUMMARY

[0008] Embodiments of the present invention provide
a signal transmission method and device, which are used
to solve at least the foregoing problem. According to a
first aspect of the embodiments of the present invention,
a visible light signal transmission device is provided,
where the signal transmission device communicates with
an opposite terminal. The device includes: a transmitting
device, configured to transmit a first signal to the opposite
terminal; and a receiving device, configured to receive a
second signal transmitted by the opposite terminal,
where a frequency of the first signal is different from a
frequency of the second signal, and the frequency of the
first signal and/or the frequency of the second signal
arelis in a frequency band of visible light; the first signal
is a visible light signal of a first color, the second signal
is a visible light signal of a second color, and the first
color and the second color are different; and the receiving
device includes: multiple optical-to-electrical converters,
disposed in different angles and configured to receive
the visible light signal of the second color transmitted by
the opposite terminal; and a comparator, configured to
compare average powers of visible light signals of the
second color that are transmitted by the opposite terminal
and received by the multiple optical-to-electrical convert-
ers, and configured to select a visible light signal of the
second color with a largest average power and perform
corresponding processing, so as to obtain an original sig-
nal transmitted by the opposite terminal.

[0009] Preferably, the firstsignalis a visible light signal,
and the second signal is an infrared signal, a WIFI signal,
or a bluetooth signal.
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[0010] Preferably, the transmitting device includes: an
encoder, configured to encode an input electrical signal;
a driver, configured to amplify an encoded electrical sig-
nal; and an electrical-to-optical converter, configured to
perform an electrical-to-optical conversion on the ampli-
fied electrical signal to generate the visible light signal of
the first color.

[0011] Preferably, the transmitting device further com-
prises: a first light filter, configured to perform a filtration
on the visible light signal of the first color generated by
the electrical-to-optical converter, so as to obtain a fil-
tered visible light signal of the first color.

[0012] Preferably, the receiving device includes: an
optical-to-electrical converter, configured to perform an
optical-to-electrical conversion on the visible light signal
of the second color to generate an electrical signal; an
amplifier, configured to amplify the electrical signal; and
a decoder, configured to decode the amplified electrical
signal to obtain the original signal transmitted by the op-
posite terminal.

[0013] Preferably, the receiving device further in-
cludes: a second light filter, configured to perform a fil-
tration on the visible light signal of the second color, so
as to obtain a filtered visible light signal of the second
color, where the optical-to-electrical converter is config-
ured to perform an optical-to-electrical conversion on the
filtered visible light signal of the second color.

[0014] Preferably, the original signalis an audio signal.
[0015] Preferably, the transmitting device further in-
cludes: a serial-to-parallel converter, configured to con-
vert an input serial electrical signal to multiple parallel
electrical signals; and multiple electrical-to-optical con-
verters, configured to convert the multiple parallel elec-
trical signals to multiple visible light signals of the first
color that are parallel and that have different colors, and
configured to transmit the multiple visible light signals of
the first color that are parallel and that have different
colors to the opposite terminal.

[0016] Preferably, the transmitting device further in-
cludes: multiple optical-to-electrical converters, config-
ured to receive multiple visible light signals of the second
color that are parallel and transmitted by the opposite
terminal and that have different colors, and configured
to perform an optical-to-electrical conversion on the mul-
tiple visible light signals of the second color that are par-
allel and that have different colors, to obtain multiple par-
allel electrical signals; and a parallel-to-serial converter,
configured to convert the multiple parallel electrical sig-
nals to one electrical signal.

[0017] According to another aspect of the embodi-
ments of the present invention, a signal transmission
method is provided, including: transmitting, by a light
transmitting device, a first signal to an opposite terminal;
and receiving, by a light receiving device, a second signal
from the opposite terminal, where a frequency of the first
signal is different from a frequency of the second signal,
and the frequency of the first signal and/or the frequency
of the second signal are/is in a frequency band of visible
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light; the first signal is a visible light signal of a first color,
the second signal is a visible light signal of a second
color, and the first color and the second color are differ-
ent; the visible light signal of the second color from the
opposite terminal is received by multiple optical-to-elec-
trical converters disposed in different angles; and aver-
age powers of visible light signals of the second color
that are from the opposite terminal and that are received
by the multiple optical-to-electrical converters are com-
pared, and a visible light signal of the second color that
has alargest average power is selected and correspond-
ing processing is performed on the visible light signal, so
as to obtain an original signal transmitted by the opposite
terminal.

[0018] Preferably, the first signalis a visible light signal,
and the second signal is an infrared signal, a WIFI signal,
or a bluetooth signal.

[0019] Preferably, before the transmitting, by a light
transmitting device, a first signal to an opposite terminal,
the method further includes: encoding an input electrical
signal, and amplifying an encoded electrical signal; and
performing an electrical-to-optical conversion on the am-
plified electrical signal to generate the visible light signal
of the first color.

[0020] Preferably, the step of performing an electrical-
to-optical conversion on the amplified electrical signal to
generate the visible light signal of the first color includes:
performing an electrical-to-optical conversion on the am-
plified electrical signal to obtain a light signal; and per-
forming a filtration on the light signal to obtain the visible
light signal of the first color.

[0021] Preferably, after the receiving, a second signal
from the opposite terminal, the method further includes:
performing an optical-to-electrical conversion on the vis-
ible light signal of the second color to generate an elec-
trical signal; and amplifying the electrical signal, and de-
coding the amplified electrical signal, to obtain the orig-
inal signal transmitted by the opposite terminal.

[0022] Preferably, the step of performing an optical-to-
electrical conversion on the visible light signal of the sec-
ond color includes: performing a filtration on the light sig-
nal of the second color to obtain a filtered visible light
signal of the second color; and performing an optical-to-
electrical conversion on the filtered visible light signal of
the second color.

[0023] Preferably, the visible light signal of the second
color from the opposite terminal is received by multiple
optical-to-electrical converters disposed in different an-
gles.

[0024] Preferably, average powers of visible light sig-
nals of the second color that are from the opposite ter-
minal and that are received by the multiple optical-to-
electrical converters are compared, and a visible light
signal of the second colorthathas alargest average pow-
eris selected and corresponding processing is performed
on the visible light signal, so as to obtain an original signal
transmitted by the opposite terminal.

[0025] Preferably, before the encoding an input elec-
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trical signal, the method further includes: converting an
audio signal, to generate the electrical signal.

[0026] Preferably, the transmitting a visible light signal
of a first color to an opposite terminal includes: transmit-
ting multiple visible light signals of the first color that are
parallel and that have different colors to the opposite ter-
minal.

[0027] Preferably, before the transmitting multiple vis-
ible light signals of the first color that are parallel and that
have different colors to the opposite terminal, the method
further includes: converting an input serial electrical sig-
nal to multiple parallel electrical signals; and converting
the multiple parallel electrical signals to multiple visible
light signals of the first color that are parallel and that
have different colors.

[0028] Preferably, the receiving the visible light signal
of the second color from the opposite terminal includes:
receiving multiple visible light signals of the second color
from the opposite terminal that are parallel and that have
different colors.

[0029] Preferably, after the receiving multiple visible
light signals of the second color from the opposite termi-
nal that are parallel and that have different colors, the
method further includes: performing an optical-to-electri-
cal conversion on the multiple visible light signals of the
second color from the opposite terminal that are parallel
and that have different colors, to obtain multiple parallel
electrical signals; and converting the multiple parallel
electrical signals to one electrical signal.

[0030] Preferably, before transmitting, by the light
transmitting device, a first signal and a second signal to
the opposite terminal, the method further includes: per-
forming, by the light transmitting device, sampling on sig-
nals input in parallel from multiple channels; performing,
by the light transmitting device, processing on sampled
data, and converting sampled data processed by each
channel to a corresponding light signal sequence; and
receiving, by the light receiving device, a first signal and
a second signal further includes: converting a light signal
sequence representing the first signal and the second
signal to an electrical signal sequence; performing
processing on the electrical signal sequence, and iden-
tifying a channel corresponding to the electrical signal
sequence; and outputting to the corresponding channel
a processed electrical signal sequence according to an
identifying result.

[0031] Preferably, each sampling cycle of the light
transmitting device comprises multiple sampling periods
that are in one-to-one correspondences with multiple
channels, and the light transmitting device samples sig-
nals on a channel corresponding to each sampling peri-
od.

[0032] Preferably, the converting sampled data proc-
essed by each channel to a corresponding light signal
sequence and transmitting the light signal sequence in-
cludes: converting, according to a sampling sequence,
the sampled data processed by each channel to the cor-
responding light signal sequence, and transmitting the
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light signal sequence; and the light receiving device iden-
tifies a channel corresponding to the light signal se-
quence based on at least a receiving order of the light
signal sequence.

[0033] Preferably, upon the converting, according to a
sampling sequence, the sampled data processed by
each channelto the corresponding light signal sequence,
and transmitting the light signal sequence, a specified
time interval is set between transmission of light signals
of two adjacent channels; and the light receiving device
identifies the channel corresponding to the light signal
sequence according to areceiving order of the light signal
sequence and the time interval between the channels.
[0034] Preferably, the step of performing, by the light
transmitting device, processing on sampled data in-
cludes: adding, to the sampled data of each channel, a
data head corresponding to the channel; identifying a
channel corresponding to an electrical signal sequence
according to a data head of the electrical signal se-
quence; or the converting sampled data processed by
each channel to a corresponding light signal sequence
and transmitting the light signal sequence comprises:
converting the sampled data processed by each channel
to a light signal of a wavelength corresponding to the
channel, and transmitting the light signal; and the light
receiving device identifies, according to a wavelength of
the light signal sequence, the channel corresponding to
the light signal sequence.

[0035] According to the embodiments of the present
invention, at a light transmission device end in a light
communications system, the light transmission device
performs sampling on signals input in parallel from mul-
tiple channels, performs processing respectively on sam-
pled data, and converts sampled data processed by each
channel to a corresponding light signal sequence and
transmits the light signal sequence; in a light receiving
device end, the light receiving device identifies a channel
corresponding to a signal during a process of processing
areceived signal, and outputs a processed signal to the
corresponding channel according to an identifying result.
In this way, signals of multiple channels can be transmit-
ted through one channel and also can be received and
processed through one channel, which achieves a better
effect at a receiver side.

[0036] In addition, in the embodiments of the present
invention, afirst signal is transmitted and a second signal
is received at the same time, where a frequency of the
first signal is different from a frequency of the second
signal, and the frequency of the first signal and/or the
frequency of the second signal aref/is in a frequency band
of visible light, which resolves a problem, in a related
technology, of poor reliability of uplink and downlink sig-
nal transmission, thereby improving reliability of uplink
and downlink signal transmission.

BRIEF DESCRIPTION OF DRAWINGS

[0037] The accompanying drawings described herein
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are intended for facilitating better understanding of the
presentinvention, and constitute a part of this application.
Exemplary embodiments and descriptions in the present
invention are intended to explain the present invention
and do not constitute any improper limitation on the
present invention. In the accompanying drawings:

FIG. 1 is a flowchart of a visible light transmission
method according to an embodiment of the present
invention;

FIG. 2is avisible light transmission device according
to an embodiment of the present invention;

FIG. 3 is a schematic structural diagram of a visible
light transmission device according to preferential
Embodiment 1 of the present invention;

FIG. 4 is a schematic structural diagram of a visible
light transmission device according to preferential
Embodiment 2 of the present invention;

FIG. 5 is a schematic structural diagram of a visible
light transmission device according to preferential
Embodiment 3 of the present invention;

FIG. 6 is a transmission device for transmitting a vis-
ible light signal carrying audio data according to an
embodiment of the present invention;

FIG. 7 is a schematic structural diagram of another
transmission device for transmitting a visible light
signal carrying audio data according to an embodi-
ment of the present invention;

FIG. 8 is a flowchart of a method for transmitting a
visible light signal of various colors in parallel accord-
ing to an embodiment of the present invention;
FIG. 9 is schematic structural diagram 1 of a device
for transmitting a visible light signal of various colors
in parallel according to an embodiment of the present
invention;

FIG. 10 is schematic structural diagram 2 of a device
for transmitting a visible light signal of various colors
in parallel according to an embodiment of the present
invention;

FIG 11 is schematic structural diagram 3 of a device
for transmitting a visible light signal of various colors
in parallel according to an embodiment of the present
invention;

FIG. 12 is flowchart 1 of a method for performing
visible light transmission by using multiple optical-
to-electrical converters according to an embodiment
of the present invention;

FIG. 13 is flowchart 2 of a method for performing
visible light transmission by using multiple optical-
to-electrical converters according to an embodiment
of the present invention;

FIG. 14 is a schematic structural diagram of a trans-
mission device for performing visible light transmis-
sion by using multiple optical-to-electrical converters
according to an embodiment of the present inven-
tion;

FIG. 15 is a schematic structural diagram of a pho-
tonic conference system according to an embodi-
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ment of the present invention;

FIG. 16 is a time sequence diagram of a signal frame
of aleft channel and a signal frame of aright channel;
FIG. 17 is a flowchart of a transmitting end according
to an embodiment of the present invention;

FIG. 18 is a flowchart of a receiving end according
to an embodiment of the present invention;

FIG. 19 is a schematic structural diagram of another
photonic conference system according to an embod-
iment of the present invention;

FIG. 20 is a flowchart of another transmitting end
according to an embodiment of the present inven-
tion;

FIG. 21 is a flowchart of another receiving end ac-
cording to an embodiment of the present invention;
and

FIG. 22 is a schematic structural diagram of still an-
other photonic conference system according to an
embodiment of the present invention.

[0038] Reference numerals in the accompanying
drawings are as follows: 202: transmitting device; 204:
receiving device; 2022: encoder; 2024: driver; 2026:
electrical-to-optical converter; 2042: optical-to-electrical
converter 2044: amplifier; 2046: decoder; 302: power
supply 304: red-light LED; 306: blue-light PD; 404: white-
light LED 406: PD; 408: red-light filter; 410: blue-light
filter; 502: prism; 602: TIA; 604: MCU; 606: DA; 608: au-
dio output interface; 902: serial-to-parallel converter;
904: LED; 906: parallel-to-serial converter; 908: filter;
1402: power divider; 1404: LPF; 1406: comparator.

DESCRIPTION OF EMBODIMENTS

[0039] The following describes the present invention
in detail with reference to accompanying drawings and
embodiments. It should be noted that the embodiments
in this application and features in the embodiments may
be combined with each other without conflicts.

[0040] An embodiment of the present invention pro-
vides a visible light signal transmission method. FIG 1 is
aflowchart of a visible light transmission method accord-
ing to an embodiment of the present invention. As shown
in FIG 1, the method includes the following steps:

S102: Send a visible light signal of a first color to an
opposite terminal.

S104: Receive a visible light signal of a second color
transmitted by the opposite terminal, where the first
color and the second color are different.

[0041] Inarelatedtechnology, whenwhite lightor mon-
ochromatic light is used in visible light communication to
perform visible light transmission, if visible light signals
of a same color are used in uplink and downlink trans-
mission, reliability of received visible light signals may be
affected. For example, a visible light signal transmission
device transmits a white visible light signal in the uplink



9 EP 3 029 855 A1 10

and receives a white visible light signal in the downlink.
In this case, when receiving the white visible light signal
in the downlink, the visible light signal transmission de-
vice may be affected by the white visible light signal emit-
ted by itself. By using the foregoing step, visible light of
different colors can be used in the uplink and downlink
transmission, which resolves a problem, in arelated tech-
nology, of poor reliability of uplink and downlink signal
transmission, thereby improving reliability of uplink and
downlink signal transmission. It should be noted that,
there is no specific sequence between step S102 and
step S104, that is, step S102 may be performed before
step S104, or step S102 may be performed after step
S104, or steps S102 and S104 may be performed at the
same time.

[0042] Before the first signal of the first color is trans-
mitted, the method may further include: encoding an input
electrical signal, and amplifying an encoded electrical
signal; and performing an electrical-to-optical conversion
on the amplified electrical signal to generate the visible
light signal of the first color. By using the foregoing step,
an electrical signal may be converted to a visible light
signal, and then transmitted by using the visible light sig-
nal. Specifically, during transmission, a visible light signal
features a small transmission loss, a smaller loss com-
pared with that of a coaxial cable, and passband, high
voltage resistance, and invulnerability to electromagnetic
interference. Therefore, conversion of an electrical signal
into alight signal is more beneficial to signal transmission.
[0043] The step of performing an electrical-to-optical
conversion on the amplified electrical signal to generate
the visible light signal of the first color may include: per-
forming an electrical-to-optical conversion on the ampli-
fied electrical signal to obtain a light signal; and perform-
ing a filtration on the light signal to obtain the visible light
signal of the first color. By using the foregoing step, a
monochromatic light with a relatively good transmission
effect can be selected to perform the transmission. For
example, after the electrical signal is converted into white
visible light, filtration can be performed on the white vis-
ible light signal to obtain blue visible light. Further, the
blue visible light with a relatively good transmission effect
can be used to perform the transmission, thereby improv-
ing reliability of visible light transmission. Specifically, vis-
ible light has various colors. During uplink and downlink
transmission, if visible light of different colors are used
to perform visible light transmission, interference on the
uplink and downlink transmission can be reduced, there-
by improving signal transmission quality

[0044] After the visible light of the second color is re-
ceived, the method may further include: performing an
optical-to-electrical conversion on the visible light signal
of the second color to generate an electrical signal; and
amplifying the electrical signal, and decoding the ampli-
fied electrical signal, to obtain an original signal transmit-
ted by the opposite terminal. By using the foregoing step,
areceived visible light signal is converted to an electrical
signal, and further the electrical signal is further decoded
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to obtain the original signal transmitted by the opposite
terminal. After receiving a light signal, a receiving end
needs to perform processing on the light signal, to convert
the light signal to an electrical signal, so that an original
signal can be obtained more easily.

[0045] Specifically, the step of performing an optical-
to-electrical conversion on the visible light signal of the
second color may further include: performing a filtration
on the light signal of the second color to obtain a filtered
visible light signal of the second color; and performing
an optical-to-electrical conversion on the filtered visible
light signal of the second color. By using the foregoing
step, a filtration is performed on a visible light signal to
obtain a visible light signal with higher transmission reli-
ability, and then further processing is performed.
[0046] The visible light signal of the second color may
be received by multiple optical-to-electrical converters
disposed in different angles; and average powers of vis-
ible light signals of the second color that are received by
the multiple optical-to-electrical converters are com-
pared, and a visible light signal with a largest average
power is selected and corresponding processing is per-
formed, so as to obtain the original signal transmitted by
the opposite terminal. By using the foregoing step, a vis-
ible light signal with a best signal is selected for process-
ing, thereby improving reliability of visible light transmis-
sion. Specifically, an average power is a parameter for
measuring visible light transmission quality, selecting a
visible light signal with a highest average power is se-
lecting a visible light signal that has the best transmission
quality, thereby improving visible light signal transmis-
sion quality

[0047] Before the encoding an input electrical signal,
the method may further include: converting an audio sig-
nal, to generate the electrical signal. By using the fore-
going step, an audio signal is transmitted through a visible
light signal, so that the audio signal is invulnerable to
interference. Specifically, in a related technology, an au-
dio signal is generally transmitted by using another trans-
mission mode which makes the audio signal invulnerable
to interference during transmission; however, when an
audio signal is transmitted by using a visible light signal,
transmission quality can be greatly improved.

[0048] When a visible light signal is transmitted, it may
be that only one visible light signal is transmitted, or that
multiple parallel visible light signals are transmitted at the
same time, and each of the parallel visible light signals
has a different color. By using the foregoing step, visible
light of various colors can be used to implement parallel
output of visible light signals, thereby improving a trans-
mission rate of the visible light signals. In a related tech-
nology, generally, one visible light signal is transmitted.
In such a transmission manner, a volume of transmitted
data is limited by the number of visible light signals, re-
sultingin alow transmission rate; however, when multiple
visible light signals are used, a transmission rate of the
visible light signals is obviously improved.

[0049] Preferably, before transmitting multiple visible
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light signals of the first color that are parallel and that
have different colors, the method may further include:
converting an input serial electrical signal to multiple par-
allel electrical signals; and converting the multiple parallel
electrical signals to multiple visible light signals of the
first color that are parallel and that have different colors.
By using the foregoing step, a serial electrical signal is
converted into multiple parallel visible light signals. In this
way, a transmission rate of the visible light signals is im-
proved.

[0050] The receiving the visible signal of the second
color may be receiving only one visible signal of the sec-
ond color transmitted by the opposite terminal, or may
be receiving multiple visible signals of the second color
that are parallel and transmitted by the opposite terminal
and that have different colors. By receiving multiple par-
allel visible light signals, transmission efficiency of the
visible light signal is improved.

[0051] After the receiving multiple visible light signals
of the second color from the opposite terminal that are
parallel and that have different colors, the method may
further include: performing an optical-to-electrical con-
version on the multiple visible light signals of the second
color from the opposite terminal that are parallel and that
have different colors, to obtain multiple parallel electrical
signals; and converting the multiple parallel electrical sig-
nals to one electrical signal. By using the foregoing step,
multiple parallel visible light signals are converted to one
electrical signal, namely, a serial electrical signal, thereby
making signal processing easier.

[0052] Anembodiment of the presentinvention further
provides a signal transmission method. The device in-
cludes: transmitting a first signal to an opposite terminal;
and receiving a second signal from the opposite terminal,
where a frequency of the first signal is different from a
frequency of the second signal, and the frequency of the
first signal and/or the frequency of the second signal
are/is in a frequency band of visible light.

[0053] Preferably, thefirstsignalis avisible light signal,
and the second signalis an infrared signal, a WIFI signal,
or a bluetooth signal.

[0054] Preferably, the first signalis a visible light signal
of a first color, the second signal is a visible light signal
of a second color, and the first color and the second color
are different.

[0055] An embodiment of the present invention pro-
vides a visible light signal transmission device. FIG. 2 is
a visible light transmission device according to an em-
bodiment of the present invention. As shown in FIG. 2,
the device includes: atransmitting device 202, configured
to transmit a first signal of a first color to an opposite
terminal; and a receiving device 204, configured to re-
ceive a second signal of a second color transmitted by
the opposite terminal, where the first color and the second
color are different. In application, a transmission device
of a downlink visible light signal and a transmission de-
vice of an uplink visible light signal separately transmit
monochromatic light of different colors. A receiving de-
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vice of the transmission device of a downlink visible light
signal is sensitive to and receives monochromatic light
emitted by a transmitting device of the transmission de-
vice of an uplink visible light signal; a receiving device of
the transmission device of an uplink visible light signal is
sensitive to and receives monochromatic light emitted by
a transmitting device of the transmission device of a
downlink visible light signal. In this way, visible light of
two different colors can be used to perform uplink and
downlink transmission, respectively.

[0056] Preferably, the transmitting device 202 further
includes: an encoder, configured to encode an input elec-
trical signal; a driver, configured to amplify an encoded
electrical signal; and an electrical-to-optical converter,
configured to perform an electrical-to-optical conversion
on the amplified electrical signal to generate the visible
light signal of the first color.

[0057] Preferably, the transmitting device 202 further
includes: afirstlightfilter, configured to perform a filtration
on the visible light signal of the first color generated by
the electrical-to-optical converter, so as to obtain a fil-
tered visible light signal of the first color.

[0058] Preferably, the receiving device includes: an
optical-to-electrical converter, configured to perform an
optical-to-electrical conversion on the visible light signal
of the second color to generate an electrical signal; an
amplifier, configured to amplify the electrical signal; and
a decoder, configured to decode the amplified electrical
signal to obtain an original signal transmitted by the op-
posite terminal.

[0059] Preferably, the receiving device 204 further in-
cludes: a second light filter, configured to perform a fil-
tration on the visible light signal of the second color, so
as to obtain a filtered visible light signal of the second
color, where the optical-to-electrical converter is config-
ured to perform an optical-to-electrical conversion on the
filtered visible light signal of the second color.

[0060] Preferably, the receiving device 204 includes:
multiple optical-to-electrical converters, disposed in dif-
ferent angles and configured to receive the visible light
signal of the second color; and a comparator, configured
to compare average powers of the visible light signals
received by the multiple optical-to-electrical converters,
and configured to select a visible light signal with a largest
average power and perform corresponding processing,
so as to obtain an original signal transmitted by the op-
posite terminal.

[0061] Preferably, the decoder is further configured to
decode the amplified electrical signal to obtain an audio
signal transmitted by the opposite terminal.

[0062] Preferably, the device further includes: a serial-
to-parallel converter, configured to convertan inputserial
electrical signal to multiple parallel electrical signals; and
multiple electrical-to-optical converters, configured to
convert the multiple parallel electrical signals to multiple
visible light signals of the first color that are parallel and
that have different colors, and transmit the multiple visible
light signals of the first color that are parallel and that
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have different colors.

[0063] Preferably, the device further includes: multiple
optical-to-electrical converters, configured to receive
multiple visible light signals of the second color from the
opposite terminal that are parallel and that have different
colors, and configured to perform an optical-to-electrical
conversion on the multiple visible light signals of the sec-
ond color from the opposite terminal that are parallel and
that have different colors, to obtain multiple parallel elec-
trical signals; and a parallel-to-serial converter, config-
ured to convert the multiple parallel electrical signals to
one electrical signal.

[0064] Anembodiment of the presentinvention further
provides a signal transmission device. As shown in FIG.
2, the device includes a transmitting device 202 and a
receiving device 204. The transmitting device 202 is con-
figured to transmit a first signal to an opposite terminal;
and the receiving device 204 is configured to receive a
second signal transmitted by the opposite terminal,
where a frequency of the first signal is different from a
frequency of the second signal, and the frequency of the
first signal and/or the frequency of the second signal
arelis in a frequency band of visible light.

[0065] Preferably, thefirstsignalis avisible light signal,
and the second signalis an infrared signal, a WIFI signal,
or a bluetooth signal.

[0066] Preferably, the first signalis a visible light signal
of a first color, the second signal is a visible light signal
of a second color, and the first color and the second color
are different.

[0067] Anembodiment of the presentinvention further
provides a signal transmission system. The system in-
cludes at least one transmitter and at least one receiver,
where the transmitter may be the transmitting device in
the transmission device in Embodiment 2, and the re-
ceiver may be the receiving device in the transmission
device in Embodiment 2. The transmitter and the receiver
may be in a one-to-one, one-to-multiple, or multiple-to-
one correspondence. The transmission system may be
configured in a broadcasting system or a conference sys-
tem.

[0068] FIG. 3 is a schematic structural diagram of a
visible light transmission device according to preferential
Embodiment 1 of the present invention. As shown in FIG.
3, the device includes:

an encoder 2022, configured to encode an input
electrical signal, so as to adapt to a modulation light
emitting diode (Light Emitting Diode, LED for short);
adriver 2024, configured to amplify an encoded elec-
trical signal and drive a background LED;
ared-light LED 304, configured to perform an elec-
trical-to-optical conversion and transmit a red visible
lightsignal, where the red-light LED 304 is equivalent
to the electrical-to-optical converter 2026 in Embod-
iment 2;

a photo-diode (Photo-Diode, PD for short) 306,
where the PD 306 is equivalent to the optical-to-elec-
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trical converter 2042 in Embodiment 2, a response
wavelength of the photo-diode 306 is within a wave-
length range of blue visible light, and the PD 306 is
configured to receive a blue visible light signal trans-
mitted by an opposite terminal, perform an optical-
to-electrical conversion, and output an electrical sig-
nal;

an amplifier 2044, configured to amplify the electrical
signal that has undergone the optical-to-electrical
conversion;

a decoder 2046, configured to decode the amplified
electrical signal to restore an original signal trans-
mitted by the opposite terminal; and

a power supply 302, configured to supply power to
the transmission device.

[0069] The decoder 2022, the driver 2024, and the
electrical-to-optical converter 2026 are equivalent to the
transmitting device 202, the optical-to-electrical convert-
er 2042, and the amplifier 2044 in Embodiment 2, and
the decoder 2046 is equivalent to the receiving device
204 in Embodiment 2.

[0070] Inthisembodiment, the visible light signal trans-
mission device uses visible light of two different colors
to perform transmission of uplink and downlink visible
light signals, respectively, so that receiving of the visible
light signal by the receiving device 204 of the transmis-
sion device is not affected by the transmitting device 202,
thereby improving reliability of transmission of uplink and
downlink visible light signals.

[0071] FIG. 4 is a schematic structural diagram of a
visible light transmission device according to preferential
Embodiment 2 of the presentinvention. As shown in FIG.
4, the device includes:

an encoder 2022, configured to encode an input
electrical signal, so as to adapt to a modulation LED;
adriver 2024, configured to amplify an encoded elec-
trical signal and drive a background LED;

a white-light LED 404, equivalent to the electrical-to-
optical converter 2026 in Embodiment 2, and con-
figured to transmit a white visible light signal;

a red-light filter 408, configured to filter red light from
the white visible light signal, to implement transmis-
sion of a red visible light signal, where the red-light
filter 408 is equivalent to the first filter in Embodiment
2

a blue-light filter 410, configured to filter blue light
from a received visible light signal, to implement se-
lective receiving of a blue visible light signal, where
the blue-light filter 410 is equivalent to the second
filter in Embodiment 2;

a PD 406, equivalent to the optical-to-electrical con-
verter 2042 in Embodiment 2, and configured to per-
form an optical-to-electrical conversion on the blue
visible light signal, so as to obtain an output electrical
signal;

an amplifier 2044, configured to amplify the electrical
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signal that has undergone the optical-to-electrical
conversion;

a decoder 2046, configured to decode the amplified
electrical signal to restore an original signal trans-
mitted by the opposite terminal; and

a power supply 302, configured to supply power to
the transmission device.

[0072] FIG. 5 is a schematic structural diagram of a
visible light transmission device according to preferential
Embodiment 3 of the present invention. As shown in FIG.
5, the device includes:

an encoder 2022, configured to encode an input
electrical signal, so as to adapt to a modulation LED;
adriver 2024, configured to amplify an encoded elec-
trical signal and drive a background LED;
awhite-light LED 404, equivalent to the electrical-to-
optical converter 2026 in Embodiment 2, and con-
figured to transmit a white visible light signal;

a red-light filter 408, configured to filter infrared light
from the white visible light signal, to implement trans-
mission of a red visible light signal, where the red-
light filter 408 is equivalent to the first filter in Em-
bodiment 2;

a prism 502, configured to separate blue light from
areceived visible light signal, to implement selective
receiving of a blue visible light signal, where the
prism 502 is equivalent to the second filter in Em-
bodiment 2;

a PD 406, equivalent to the optical-to-electrical con-
verter 2042 in Embodiment 2, and configured to per-
form an optical-to-electrical conversion on the blue
visible light signal, so as to obtain an output electrical
signal;

an amplifier 2044, configured to amplify the electrical
signal that has undergone the optical-to-electrical
conversion;

a decoder 2046, configured to decode the amplified
electrical signal to restore an original input signal;
and

a power supply 302, configured to supply power to
the transmission device.

[0073] Currently, an audio receiving device based on
optical communications mainly receives an audio signal
that is transmitted by using an infrared ray That is, an
audio signal is carried on an infrared ray, an infrared sig-
nal is received through an infrared receiving device, and
then the infrared signal is decoded and restored to the
audio signal. However, an infrared signal is vulnerable
to interference, such as interference from an infrared ray
emitted by a human body or various objects, resulting in
signal instability. An embodiment of the presentinvention
provides a transmission device for transmitting a visible
light signal carrying audio data. This device has advan-
tages such as interference resistance and performance
reliability.
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[0074] FIG. 6 is a transmission device for transmitting
a visible light signal carrying audio data according to an
embodiment of the present invention. The device in-
cludes:

a PD 406, configured to receive a visible light signal,
and convert the received visible light signal into an
electrical signal, to implement an optical-to-electrical
conversion, where the PD 406 is equivalent to the
optical-to-electrical converter 2042 in Embodiment
2

a transimpedence amplifier (Transimpedence Amp,
TIA for short) 602, configured to convert a current
signal, obtained through conversion by the PD406,
to a voltage signal, and amplify the voltage signal;
an amplifier 2044, configured to further amplify the
voltage signal output by the TIA 602;

a micro control unit (Micro Control Unit, MCU for
short) 604, configured to decode the voltage signal
output by the amplifier 2044;

a digital-to-analog converter DA 606, configured to
perform a digital-to-analog conversion on a voltage
signal obtained through decoding and restore the
voltage signal to an audio signal for output, where
inthe embodiment, MCU 604 and DA 606 are equiv-
alent to the decoder 2046 in Embodiment 2;

an audio output interface 608, configured to output
the audio signal to a sound equipment or a head-
phone; and

a power supply 302, configured to supply power to
the transmission device.

[0075] Inthe embodiment, an optical-to-electrical con-
version is performed on a received visible light signal to
obtain an electrical signal; amplification, decoding, and
digital-to-analog conversion are performed on the elec-
trical signal to restore the electrical signal into an audio
signal; then the audio signal is output by the audio inter-
face 608 to a device such as a headphone or sound
equipment.

[0076] FIG. 7 is a schematic structural diagram of an-
other transmission device for transmitting a visible light
signal carrying audio data according to an embodiment
of the present invention. The device includes:

an optical-to-electrical converter 2042, configured to
receive a visible light signal carrying an audio signal,
and convert the visible light signal into an electrical
signal, to implement an optical-to-electrical conver-
sion;

a decoder 2046, configured to decode the electrical
signal obtained after the optical-to-electrical conver-
sion, to restore the electrical signalto an audio signal;
an audio output interface 608, configured to output
the restored audio signal; and

a power supply 302, configured to supply power to
the transmission device.
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[0077] In a related technology, visible light communi-
cation mainly uses white light or certain monochromatic
light to implement visible light signal transmission, and
then uses a photo-diode with a corresponding wave-
length to implement receiving of a visible light signal.
Since a modulation bandwidth of a single LED is limited,
a transmission rate of a visible light signal in this trans-
mitting and receiving manner is relatively low. Therefore,
this embodiment of the present invention provides a
method for performing transmission using visible light of
various colors, which implements parallel output and re-
ceiving of a visible light signal, thereby improving a trans-
mission rate of the visible light signal.

[0078] FIG 8is aflowchart of a method for transmitting
a visible light signal of various colors in parallel according
to an embodiment of the present invention. As shown in
FIG 8, the method includes the following steps:

S802: Convert a serial electrical signal into multiple
parallel electrical signals.

[0079] At a transmitting end, when one electrical sig-
nal, namely, one serial electrical signal, is input, the elec-
trical signal is converted into N (N=2) electrical signals
for parallel output.

[0080] S804: Modulate the parallel electrical signals
into parallel visible light signals.

[0081] The N parallel electrical signals are respectively
modulated into visible light signals, and each visible light
signal has a different color, thereby implementing parallel
output of N visible light signals with different colors.

S806: Receive multiple visible light signals.

At a receiving end, visible lights signals of different
colors are received.

S808: Perform an optical-to-electrical conversion.

[0082] N visible light signals are converted into N par-
allel electrical signals, and then the N parallel electrical
signals are converted into one electrical signal for output.
[0083] FIG 9 is schematic structural diagram 1 of a
device for transmitting a visible light signal of various
colors in parallel according to an embodiment of the
presentinvention. As showninFIG 9, the deviceincludes:

a serial-to-parallel converter 902, configured to con-
vert one input serial electrical signal into N ((N>2)
parallel electrical signals for output;

multiple decoders 2022, configured to separately en-
code an input electrical signal, so as to adapt to a
modulation LED;

multiple drivers 2024, configured to separately am-
plify an encoded electrical signal and drive a back-
ground LED;

multiple LEDs 904, configured to perform an electri-
cal-to-optical conversion and transmit a visible light
signal; where: specifically, the multiple LEDs are red-
light LEDs, green-light LEDs, and blue-light LEDs;
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and the red-light LEDs are configured to perform an
electrical-to-optical conversion to transmit a red vis-
ible light signal, the green-light LEDs are configured
to perform an electrical-to-optical conversion to
transmit a green visible light signal, and the blue-
light LEDs are configured to perform an electrical-
to-optical conversion to transmit a blue visible light
signal;

multiple PDs 406, configured to receive parallel vis-
ible light signals transmitted by an opposite terminal,
and configured to perform an optical-to-electrical
conversion, where the PDs may be red-light PDs,
green-light PDs, and blue-light PDs, where: the red-
light PDs, whose response wavelength is within a
range of a red visible light wavelength, are config-
ured to receive a red visible light signal, perform an
optical-to-electrical conversion, and output an elec-
trical signal; the green-light PDs, whose response
wavelength is within a range of a green visible light
wavelength, are configured to receive a green visible
light signal, perform an optical-to-electrical conver-
sion, and output an electrical signal; and the blue-
light PDs, whose response wavelength is within a
range of a blue visible light wavelength, are config-
ured to receive a blue visible light signal, perform an
optical-to-electrical conversion, and output an elec-
trical signal;

multiple amplifiers 2044, configured to amplify the
electrical signal that has undergone the optical-to-
electrical conversion;

a parallel-to-serial converter 906, configured to con-
vert N ((N>2) parallel electrical signals into one serial
electrical signal for output; and

adecoder 2046, configured to decode the serial elec-
trical signal output by the serial-to-parallel convert-
ers 906, and restore the serial electrical signal to an
original signal transmitted by the opposite terminal.

[0084] In this embodiment of the present invention,
LEDs of corresponding colors are used to receive visible
light signals of various colors that are transmitted in par-
allel by an opposite terminal, and the visible light signals
are restored into a serial electrical signal through a par-
allel-to-serial conversion, thereby reducing a require-
ment on an LED modulation bandwidth and improving a
transmission rate of a visible light signal.

[0085] FIG. 10 is schematic structural diagram 2 of a
device for transmitting a visible light signal of various
colors in parallel according to an embodiment of the
present invention. As shown in FIG. 10, the device in-
cludes:

a serial-to-parallel converter 902, configured to con-
vert one input serial electrical signal into N ((N>2)
parallel electrical signals for output;

multiple encoders 2022, configured to encode an in-
put electrical signal, so as to adapt to a modulation
LED;
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multiple drivers 2024, configured to amplify an en-
coded parallel electrical signal and drive a back-
ground LED;

multiple LEDs 904, configured to perform an electri-
cal-to-optical conversion and transmit a visible light
signal; where, specifically, the multiple LEDs are red-
light LEDs, green-light LEDs, and blue-light LEDs,
where: the red-light LEDs are configured to perform
an electrical-to-optical conversion to transmit a red
visible light signal; the green-light LEDs are config-
ured to perform an electrical-to-optical conversion to
transmit a green visible light signal; and the blue-
light LEDs are configured to perform an electrical-
to-optical conversion to transmit a blue visible light
signal;

multiple filters 908, where the filters may be red-light
filters, green-lightfilters, and blue-light filters; where:
the red-light filters are configured to filter red visible
light from visible light signals of various colors; the
green-light filters are configured tofilter green visible
light from visible light signals of various colors; and
the blue-lightfilters are configured to filter blue visible
light from visible light signals of various colors;
multiple PDs 406, configured to perform an optical-
to-electrical conversion on visible light signals ob-
tained through the filtration by the multiple filters 908,
where the PDs 406 may include red-light PDs, green-
light PDs, and blue-light PDs, where: the red-light
PDs, whose response wavelength is within a range
of a red visible light wavelength, are configured to
receive a red visible light signal, perform an optical-
to-electrical conversion, and output an electrical sig-
nal; the green-light PDs, whose response wave-
length is within a range of a green visible light wave-
length, are configured to receive a green visible light
signal, perform an optical-to-electrical conversion,
and output an electrical signal; and the blue-light
PDs, whose response wavelength is within a range
of a blue visible light wavelength, are configured to
receive a blue visible light signal, perform an optical-
to-electrical conversion, and output an electrical sig-
nal;

multiple amplifiers 2044, configured to amplify the
electrical signal that has undergone the optical-to-
electrical conversion;

a parallel-to-serial converter 906, configured to con-
vert N ((N>2) parallel electrical signals into one serial
electrical signal for output; and

adecoder 2046, configured to decode the serial elec-
trical signal output by the parallel-to-serial converter
906, and restore the serial electrical signal to an orig-
inal signal.

[0086] In this embodiment of the present invention, fil-
ters of corresponding colors are used to respectively filter
visible light signals of various colors that are transmitted
by an opposite terminal, and the visible light signals are
received through LEDs and restored into a serial electri-
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cal signal through a parallel-to-serial conversion, thereby
reducing a requirement on an LED modulation bandwidth
and improving a transmission rate of a visible light signal.
[0087] FIG 11 is schematic structural diagram 3 of a
device for transmitting a visible light signal of various
colors in parallel according to an embodiment of the
present invention. As shown in FIG. 11, the device in-
cludes:

a serial-to-parallel converter 902, configured to con-
vert one input serial electrical signal into N ((N>2)
parallel electrical signals for output;

multiple encoders 2022, configured to encode an in-
put electrical signal, so as to adapt to a modulation
LED;

multiple drivers 2024, configured to amplify an en-
coded parallel electrical signal and drive a back-
ground LED;

multiple LEDs 904, configured to perform an electri-
cal-to-optical conversion and transmit a visible light
signal, where, specifically, the multiple LEDs are red-
light LEDs, green-light LEDs, and blue-light LEDs,
where: the red-light LEDs are configured to perform
an electrical-to-optical conversion to transmit a red
visible light signal; the green-light LEDs are config-
ured to perform an electrical-to-optical conversion to
transmit a green visible light signal; and the blue-
light LEDs are configured to perform an electrical-
to-optical conversion to transmit a blue visible light
signal;

multiple prisms 502, configured to filter red, green,
or blue light from visible light signals of various
colors;

multiple PDs 406, configured to perform an optical-
to-electrical conversion on visible light signals ob-
tained through the filtration by the multiple filters 908,
where the PDs 406 may include red-light PDs, green-
light PDs, and blue-light PDs, where: the red-light
PDs, whose response wavelength is within a range
of a red visible light wavelength, are configured to
receive a red visible light signal, perform an optical-
to-electrical conversion, and output an electrical sig-
nal; the green-light PDs, whose response wave-
length is within a range of a green visible light wave-
length, are configured to receive a green visible light
signal, perform an optical-to-electrical conversion,
and output an electrical signal; and the blue-light
PDs, whose response wavelength is within a range
of a blue visible light wavelength, are configured to
receive a blue visible light signal, perform an optical-
to-electrical conversion, and output an electrical sig-
nal;

multiple amplifiers 2044, configured to amplify the
electrical signal that has undergone the optical-to-
electrical conversion;

a parallel-to-serial converter 906, configured to con-
vert N ((N>2) parallel electrical signals into one serial
electrical signal for output; and
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adecoder 2046, configured to decode the serial elec-
trical signal output by the parallel-to-serial converter
906, and restore the serial electrical signal to an orig-
inal signal.

[0088] In this embodiment of the present invention,
prisms are used to filter visible light signals of various
colors that are transmitted by an opposite terminal, the
visible light signals obtained through the filtration by the
prisms are received through LEDs, and the parallel vis-
ible light signals are restored into a serial electrical signal
through a parallel-to-serial conversion, thereby reducing
arequirement on an LED modulation bandwidth and im-
proving a transmission rate of a visible light signal.
[0089] Inthis embodiment of the presentinvention, vis-
ible light of various colors include but is not limited to red,
orange, yellow, green, blue, indigo, and purple. LEDs
include but are not limited to common LEDs, LEDs for
mobile phones, LEDs for MP3, LEDs for MP4, mobile
phone display screens, tablet display screens, display
screens for MP3, display screens for MP4, and the like.
PDs include but are not limited to PINs, APDs, PINs in
response to a particular wavelength, APDs in response
to a particular wavelength, and the like.

[0090] In a related technology, visible communication
mainly uses an LED for transmitting a visible light signal
and a photo-diode forreceiving a visible light signal. How-
ever, a single photo-diode has a limited receiving angle
and area, so that a visible light receiving device with a
single photo-diode is limited has a limited receiving angle
and size. This embodiment uses multiple optical-to-elec-
trical converters that are disposed on the receiving device
in different angles to receive the visible light signal, there-
by enlarging a receiving angle and size of the visible light
signal receiving device.

[0091] FIG. 12isflowchart 1 of a method for performing
visible light transmission by using multiple optical-to-
electrical converters according to an embodiment of the
present invention. In this embodiment of the present in-
vention, multiple optical-to-electrical converters may be
multiple photo-diodes. As shown in FIG. 12, the method
includes the following steps:

S1202: Set multiple photo-diodes.

[0092] Each photo-diode is disposed on a receiving
device in a different angle, so that a receiving angle and
size of the visible light receiving device are improved.
[0093] S1204: Receive visible light signals.

[0094] Multiple photo-diodes receive visible light sig-
nals transmitted by an opposite terminal, and perform an
optical-to-electrical conversion.

[0095] S1206: Select a visible light signal.

[0096] Visible light signals received by each photo-di-
ode are converted into electrical signals, an average
power of each electrical signal is calculated, the average
power is compared, and decoding is performed on an
electrical signal that has the largest average power, so
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as to obtain an original signal transmitted by the opposite
terminal.

[0097] FIG. 13isflowchart 2 of amethod for performing
visible light transmission by using multiple optical-to-
electrical converters according to an embodiment of the
present invention. In the embodiment of the present in-
vention, multiple optical-to-electrical converters are mul-
tiple photo-diodes. As shown in FIG. 13, the method in-
cludes:

S1302: Multiple photo-diodes receive visible light
signals.

[0098] Each photo-diode is disposed on a receiving
surface of a receiving device in a different angle and at
adifferent distance, and is configured to receive a visible
light signal, perform an optical-to-electrical conversion
on the received signals, and output a current signal.

S1304: Convert a current signalinto a voltage signal.
A TIA converts the current signal into the voltage
signal.

S1306: Divide the voltage signal into two signals.

[0099] A power divider divides a voltage signal input
by a TIA into two signals, with one signal output to a low-
pass filter (Low-pass Filter, LPF for short) and the other
signal output to a controller.

[0100] S1308: Calculate an average power of each sig-
nal.

[0101] An LPF calculates average powers of the sig-
nals, which are then compared by a comparator.

[0102] S1310: Select a signal with a largest average
power.

[0103] A comparator compares average powers of
every two signals, retains a voltage signal that has a larg-
er average power, then selects a voltage signal that has
the largest average power, and finally feeds back the
voltage signal to a controller.

[0104] S1312:Outputavoltage signalthathasthelarg-
est average power.

[0105] A controller outputs, according to the voltage
signal obtained by a comparator, a voltage signal that
has the largest average power.

[0106] In this embodiment, photo-diodes are distribut-
ed on one surface with a certain distance. Signals re-
ceived by the photo-diodes are compared, and a voltage
signal that has the largest average power is selected for
further processing.

[0107] FIG. 14 is a schematic structural diagram of a
method for performing visible light transmission by using
multiple optical-to-electrical converters according to an
embodiment of the presentinvention. In this embodiment
of the presentinvention, the optical-to-electrical convert-
er may be a photo-diode. As shown in FIG. 14, the device
includes:

multiple optical-to-electrical converters 2042, dis-
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posed on a receiving surface of a receiving device
in different angles and at different distances, and
configured to receive a visible light signal, perform
an optical-to-electrical conversion, and output a cur-
rent signal;

a TIA 602, configured to convert the current signal
into a voltage signal, and amplify the voltage signal;
a power divider 1402, configured to divide a voltage
signal input by an amplifier 2044 into two signals,
with one signal output to an LPF 1404 and the other
signal output to an MCU 604;

an LPF 1404, configured to calculate average pow-
ers of the voltage signals, which are then compared
by a comparator 1406;

the comparator 1406, configured to compare aver-
age powers of every two signals, select a voltage
signal that has the largest average power, and then
feed back the voltage signal to the MCU 604; and
the MCU 604, configured to output, according to
feedback information from the comparator 1406, a
voltage signal that has the largest average power.

[0108] Anembodiment of the presentinvention further
provides a light communications system. The light com-
munications systemis configured to transmit various mul-
timedia data. As a specific application, the light commu-
nications system may be a photonic conference system.
The following further describes the embodiment by using
an example in which the photonic system conference
system transmits an audio signal.

[0109] Referring to FIG. 15, FIG. 15 is an implemen-
tation manner of a photonic conference system. The pho-
tonic conference system includes a light transmitting de-
vice 10 and a light receiving device 20. The light trans-
mitting device 10 includes a first processing unit 12 and
a light transmitting unit 13, where the first processing unit
12 and the light transmitting unit 13 are connected
through signal transmission. The first processing unit 12
is configured to process an input signal, including per-
forming sampling on an input analog signal and an ana-
log-to-digital conversion on sampled data. In some em-
bodiments, the first processing unit 12 is further config-
ured to perform processing such as encryption on a signal
obtained after the analog-to-digital conversion. Then, the
first processing unit 12 controls, according to processed
data, the light transmitting unit 13 to emit light, converts
the sampled data to a corresponding light signal se-
quence, and transmits the light signal sequence. In this
embodiment, the light transmitting unit 13 includes an
LED. The LED is connected or disconnected under the
control of the first processing unit 12, thereby providing
different sequences of 1 and 0 by being on and off, and
transmits encoded sampled data. In another embodi-
ment, the light transmitting unit 13 may be an LCD or
another light emitting source. The light receiving device
20 includes a lightreceiving unit 21, a second processing
unit 22, and a play device 23, where the second process-
ing unit 22 is separately connected to the play device 23
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and the light receiving unit 21 through signal transmis-
sion, and the play device 23 in this embodiment is an
audio play device. The light receiving device 21 is con-
figured to receive the light signal sequence transmitted
by the light transmitting unit 13, convert the received light
signal sequence to an electrical signal sequence through
an optical-to-electrical conversion, and output the elec-
trical signal sequence to the second processing unit 22.
The second processing unit 22 is configured to perform
processing on an electrical signal, including an analog-
to-digital conversion on the electrical signal, and if the
electrical signal sequence has a relatively small ampli-
tude, the second processing unit may further amplify the
electrical signal. In some embodiments, the second
processing unit 22 further performs decoding processing
on a signal that has undergone the analog-to-digital con-
version. Then the second processing unit 22 performs a
digital-to-analog conversion and outputs a digital signal
to the play device 23, and drives the play device 23 to
play sound through a loudspeaker.

[0110] In the embodiment, a signal input to the light
transmitting device 10 is a dual-channel signal, where a
first channel signal is an audio signal of a first sound
channel, a second channel signal is an audio signal of a
second sound channel, and the firs processing unit 12
performs time-division sampling on an audio signal of
dual sound channels. Each sampling cycle of the first
processing unit 12 includes a first sampling period and
a second sampling period, and the first processing unit
12 performs sampling on the audio signal of the first
sound channel in the first sampling period, and performs
sampling on the audio signal of the second sound chan-
nel in the second sampling period, so that the first
processing unit 12 performs alternate sampling on the
audio signal of the first sound channel and the audio sig-
nal of the second sound channel. The first processing
unit 12 performs processing, such as an analog-to-digital
conversion, on sampled data obtained in each sampling
period, controls, according to a sampling order, the light
transmitting unit 13 to emit light, converts the sampled
datato a corresponding light signal sequence, and trans-
mits the light signal sequence. In each sampling period,
one sampling point can be sampled, or multiple sampling
points can be sampled; therefore, one light signal se-
gquence may express a value, or may express a series
of values. The light receiving unit 21 of the light receiving
device 20 converts, after receiving the light signal se-
quence according to a light transmitting order, an optical
signalinto an electrical signal, and transmits the electrical
signal to the second processing unit 22; and the second
processing unit 22 identifies the electrical signal se-
quence, determines a sound channel corresponding to
the electrical signal, and outputs, according to an identi-
fying result, a processed electrical signal sequence to a
corresponding sound channel of the play device 23. The
light signal may be a visible light signal, or a light signal
of another waveband. The first sound channel is a left
sound channel or a right sound channel, the second
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sound channel is correspondingly a right sound channel
or a left sound channel, and the play device 23 may be
a stereo sound equipment or stereo headphone with mul-
tiple loudspeakers. The multiple loudspeakers in the ster-
eo sound equipment have at least one loudspeaker for
playing an audio signal of a left sound channel and at
least one loudspeaker for playing an audio signal of a
right sound channel. A stereo headphone generally has
two loudspeakers, with one for playing an audio signal
ofaleft sound channel and one for playing an audio signal
of a right sound channel. A signal frame transmitted by
the light transmitting device 10 and a signal frame re-
ceived by the light receiving device 20 are shown in FIG.
16, where a signal frame of a left sound channel and a
signal frame of a right sound channel are processed al-
ternately.

[0111] S100: Perform sampling and an analog-to-dig-
ital conversion on an audio signal of a left sound channel.
[0112] S101: Send a digital signal of the left sound
channel to control an LED to flash, and send audio data
of the left sound channel in a form of a light signal.
[0113] S102: Delay a set time.

[0114] S103: Perform sampling and an analog-to-dig-
italconversion on an audio signal of aright sound channel
after the set time is delayed.

[0115] S104: Send a digital signal of the right sound
channel to control the LED to flash, and send audio data
of the right sound channel in a form of a light signal.
[0116] S105:Go to S100 after the set time is delayed.
[0117] The preceding steps are performed circularly
by using a time division multiplexing technology, so as
to perform sampling on an audio signal of dual sound
channels continuously and transmit sampled data in a
form of a light signal.

[0118] A procedure at a receiving end is shown in FIG.
18 and includes the following steps:

S200: Receive a light signal sequence transmitted
by a light transmitting device, and convert the light
signal sequence to an electrical signal sequence.
S201: Use the received light signal sequence as data
of a left sound channel. Processing such as amplifi-
cation and A/D conversion is performed on a light
signal sequence of a left sound channel, so that an
electrical signal sequence is converted into a digital
signal. Absolutely, a person skilled in the art should
understand amplification on an electrical signal se-
quence is optional, which depends on actual require-
ments. For a light signal sequence received for the
first time, since the data of the left sound channel is
first collected and transmitted, the light signal se-
quence received for the first time is used as the data
of the left sound channel. After processing (such as
decoding) is performed on a digitalized electrical sig-
nal sequence, a digital-to-analog conversion is per-
formed on the electrical signal sequence, so as to
restore the electrical signal sequence to an audio
signal.
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S202: Output an audio signal of the left sound chan-
nel to a left loudspeaker of a stereo headphone, so
as to generate sound of the left sound channel.
S203: Determine whether delay is detected, and
specifically, determine whether a time interval be-
tween two light signals exceeds a set time; if yes, it
is determined that delay is detected. If a delay is
detected, perform step S204; otherwise, go to step
S200.

S204: Receive a light signal sequence transmitted
by a light transmitting device, and convert the light
signal sequence to an electrical signal sequence.
S205: Use the electrical signal sequence output in
S204 as data of a right sound channel, and perform
processing such as amplification and A/D conver-
sion on right-channel electrical signal sequence, so
as to convert the electrical signal sequence to a dig-
ital signal. Similarly, a person skilled in the art should
understand amplification on the electrical signal se-
quence is optional, which depends on actual require-
ments. After processing (such as decoding) is per-
formed on a digitalized electrical signal sequence, a
digital-to-analog conversion is performed on the
electrical signal sequence, so as to restore the elec-
trical signal sequence to an audio signal.

S206: Output an audio signal of a right sound chan-
nel to a right loudspeaker of the stereo headphone,
so as to generate sound of the right sound channel.
S207: Determine whether delay is detected; if yes,
go to S200, and receive a next piece of data of the
left sound channel; otherwise, go to S204.

[0119] By using the foregoing step, audio signal chan-
nel transmission of stereo dual channels can be imple-
mented in a one-channel light signal channel. As voice
in left and channel channels cannot be transmitted
through a headphone to our ears at the same time and
since there is a slight delay between the two channels,
our ears cannot tell the delay, and thus we can hear ster-
eo sound better than one-channel sound.

[0120] In some specific embodiments, a first sampling
period may include two sampling periods. Sampling is
performed on a first channel audio signal in the two sam-
pling periods, a time interval may be set between the two
sampling periods, and there can be no time interval set
between the two sampling periods. Or, a second sam-
pling period may also include two sampling periods. Sam-
pling is performed on a second channel audio signal in
the two sampling periods, a time interval may be set be-
tween the two sampling periods, and there can be no
time interval set between the two sampling periods.
[0121] Referring to FIG. 19, to improve a light trans-
mission effect, there are multiple first processing units
12 and multiple light transmitting units 13. A light trans-
mitting device further includes an audio signal divider 11.
The audio signal divider 11 is connected to each process-
ing unit 12 with signal transmission, is configured to divide
parallel input first channel audio signals and second
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channel audio signals into multiple groups of first channel
audio signal 14 and second channel audio signal 15, and
input each group of first channel audio signal 14 and sec-
ond channel audio signal 15 to corresponding first
processing unit 12. The first processing unit 12 and the
light transmitting device 13 are connected with signal
transmission.

[0122] In some embodiments, there may be multiple
light receiving devices 20, as shown in FIG. 19, which
makes each light receiving device correspond to one us-
er. In this case, the light receiving device is designed to
be a mobile device moving with the user.

[0123] In another embodiment, the light transmitting
device may have one first processing unit and multiple
light transmitting units, where the one first processing
unit are connected to the multiple light transmitting units
with signal transmission.

[0124] In another embodiment, to improve a light re-
ceiving effect, the light receiving device may have one
second processing unit and multiple light receiving units,
where the one second processing unit are connected to
the multiple light receiving units with signal transmission.
Each light receiving device has multiple light receiving
units that can enlarge a light receiving size, so as to im-
prove light communication distance and communication
quality.

[0125] A difference between the embodiment and the
foregoing embodiment lies in that a distinguishing man-
ner of data of each channel is different. In this embodi-
ment, a corresponding data head is added to each chan-
nelto distinguish data of different channels. For example,
sampling data of afirst channel audio signal and a second
channel audio signal is added with a data head to distin-
guish an audio signal of the first channel audio signal and
an audio signal of the second channel audio signal. The
data head refers to a packet head of a data packet com-
posed by data of each sampling period, and is used to
mark the data packet. For example, the first processing
unit sets sampling data of each sampling period to a spec-
ified format, a format of a data packet sampled in the first
sampling period is: first data head+sampling data of the
first channel audio signal, and a format of a data packet
sampled in the second sampling period is: second data
head+sampling data of the second channel audio signal.
A procedure in a receive end is shown in FIG. 20 and
includes the following steps:

S300: Perform sampling on an audio signal of a first
sound channel.

S301: Add, to sampled data of the audio signal of
the first sound channel, a data head corresponding
to the first sound channel.

S302: Convertthe sampled data, added with the data
head, of the audio signal of the first sound channel
to alight signal sequence by using a light transmitting
unit, and transmit the light signal sequence.

S303: Perform sampling on an audio signal of a sec-
ond sound channel.
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S304: Add, to sampled data of the audio signal of
the second sound channel, a data head correspond-
ing to the second channel.

S305: Convertthe sampled data, added with the data
head, of the audio signal of the second sound chan-
nel to a light signal sequence by using the light trans-
mitting unit, and transmit the light signal sequence.

[0126] A procedure at a receiving end is shown in FIG
21 and includes the following steps:

S400: Alight receiving unit of a light receiving device
receives a light signal sequence transmitted by a
light transmitting unit, converts the light signal se-
quence to an electrical signal sequence, and trans-
mits the electrical signal sequence.

S401: After receiving the electrical signal sequence,
a second processing unit of the light receiving device
reads a data head of the electrical signal sequence.
S402: Identify, according to the data head, a channel
corresponding to the electrical signal sequence. If
the data head is a first data head, the channel cor-
responding to the electrical signal sequence is a first
sound channel, and step S403 is performed. If the
data head is a second data head, the channel cor-
responding to the electrical signal sequence is a sec-
ond sound channel, and step S404 is performed.
S403: Output the electrical signal sequence to the
first channel. For example, output the electrical sig-
nal sequence to a loudspeaker, for playing an audio
signal of the first sound channel, of the play device
after a D/A conversion is performed on the electrical
signal sequence.

S404: Output the electrical signal sequence to the
second sound channel. For example, output the
electrical signal sequence to a loudspeaker, for play-
ing an audio signal of the second sound channel, of
the play device after a D/A conversion is performed
on the electrical signal sequence.

[0127] In a specific embodiment, since sampling data
of each data is identified by using a data head, a light
transmitting device can perform sampling on data of a
channel randomly. In a preferred embodiment, the light
transmitting device performs sampling on multiple paral-
lel signals in a cycling manner. When a light transmitting
device performs sampling on data by using a light trans-
mitting unit, transmission can be performed by not fol-
lowing a sampling order. In a preferred embodiment, a
data head includes not only identification information of
a corresponding channel but also a sampling serial
number. The light receiving device outputs, according to
the sampling serial number in the data head, sampling
data of each channel he sampling serial number to the
corresponding channel according to a sampling order.

[0128] This embodiment provides another manner of
distinguishing data of each channel. In this embodiment,
data of different channels is distinguished by converting
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the data of each channel into light signals of different
wavelengths. For example, sampling data of a first chan-
nel audio signal is converted into infrared light for trans-
mission, and sampling data of a second channel audio
signal is converted into blue light for transmission. FIG.
22 shows a structure of a light communications system,
where the system includes a light transmitting device 10
and a light receiving device 20, the light transmitting de-
vice 10 includes a first processing unit 12 and alight re-
ceiving unit 13, and the first processing unit 12 and the
light receiving unit 13 are connected with signal trans-
mission. The light transmitting unit 13 includes sub light-
emitting units 131 that correspond to multiple channels
one by one and have different light-emitting wavelengths,
each sun light-emitting unit 131 is connected to the first
processing unit 12 with signal transmission, the first
processing unit 12 controls, based on sampling data ob-
tained after processing of each channel, the sub light-
emitting unit corresponding to each channel to transmit
a light signal sequence, for example, sampling data of a
certain channel is used to control a sub light-emitting unit
131 corresponding to the channel to be on or off. The
light receiving device 20 includes a light receiving unit 21
and a second processing unit 22. The light receiving unit
21 includes multiple sub-receiving units 211 that corre-
spond to multiple channels one by one and have different
filtering wavelengths, each sub-receiving unit 211 is con-
nected to a corresponding interface of the second
processing unit 22 with signal transmission, each sub-
receiving unit 211 respectively receives a light signal se-
quence of a corresponding wavelength, for example, the
sub-receiving unit 211 has s filter with a specified wave-
length and can receive a light signal sequence of the
corresponding wavelength. The sub-receiving unit 211
converts the light signal sequence into an electrical signal
sequence, and output the electrical signal sequence to
a corresponding interface of the second processing unit
22, and the second processing unit 22 identifies a chan-
nel corresponding to an electrical signal sequence ac-
cording to a receiving interface of the electrical signal
sequence.

[0129] In a specific embodiment, since sampling data
of each data is identified by using a light wavelength, a
light transmitting device can perform sampling on data
of a channel randomly. In a preferred embodiment, the
light transmitting device performs sampling on multiple
parallel signals in a cycling manner.

[0130] In another embodiment, multiple sub light-emit-
ting units may be units of a same light-emitting wave-
length. In this case, multiple sub receiving units and mul-
tiple light-emitting units of the light receiving unit have a
one-to-one correspondence, so that each sub receiving
unit receives a light signal sequence of its corresponding
sub light-emitting unit. In this embodiment, a light trans-
mitting device can perform sampling on data of a channel
randomly when performing sampling on data. In a pre-
ferred embodiment, the light transmitting device per-
forms sampling on multiple parallel signals in a cycling
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manner. By performing transmission of audio signals of
dual channels in a wireless photonic conference system
provided in the embodiment of the present invention, the
audio signals of dual channels can be transmitted in a
single-channel light communication channel, so that par-
ticipants in the wireless photonic conference system can
hear more vivid stereo sound and a better effect can be
achieved in a receiver end.

[0131] The foregoing uses audio signals of dual chan-
nels as an example for description. According to the con-
tent disclosed in the embodiment of the present inven-
tion, a person skilled in the art should understand that
the embodiment of the present invention is also applica-
ble to signal of more channels, and is not limited to audio
signals, for example, signals of five channels or seven
channels. For signals of more channels, a light transmit
end performs sampling on signals of multiple channels.
[0132] Anembodiment of the presentinvention further
provides a visible light signal transmission device. The
device includes: a transmitting device, configured to
transmit a first signal to an opposite terminal; and a re-
ceiving device, configured to receive a second signal
transmitted by an opposite terminal, where a frequency
of the first signal is different from a frequency of the sec-
ond signal, and the frequency of the first signal and/or
the frequency of the second signal are/is in a frequency
band of visible light; the first signal is a visible light signal
of a first color, the second signal is a visible light signal
of a second color, and the first color and the second color
are different; and the receiving device includes: multiple
optical-to-electrical converters, disposed in different an-
gles and configured to receive the visible light signal of
the second color transmitted by the opposite terminal;
and a comparator, configured to compare average pow-
ers of visible light signals of the second color that are
transmitted by the opposite terminal and received by the
multiple optical-to-electrical converters, and configured
to select a visible light signal of the second color with a
largest average power and perform corresponding
processing, so as to obtain an original signal transmitted
by the opposite terminal.

[0133] Inanotherembodimentofthe presentinvention,
the first signal is a visible light signal, and the second
signal is an infrared signal, a WIFI signal, or a bluetooth
signal.

[0134] In still another embodiment of the present in-
vention, the transmitting device includes: an encoder,
configured to encode an input electrical signal; a driver,
configured to amplify an encoded electrical signal; and
an electrical-to-optical converter, configured to perform
an electrical-to-optical conversion on the amplified elec-
trical signal to generate the visible light signal of the first
color.

[0135] Inanotherembodimentofthe presentinvention,
the transmitting device further includes: a first light filter,
configured to perform a filtration on the visible light signal
ofthefirst color generated by the electrical-to-optical con-
verter, so as to obtain a filtered visible light signal of the
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first color.

[0136] In still another embodiment of the present in-
vention, the receiving device includes: an optical-to-elec-
trical converter, configured to perform an optical-to-elec-
trical conversion on the visible light signal of the second
color to generate an electrical signal; an amplifier, con-
figured to amplify the electrical signal; and a decoder,
configured to decode the amplified electrical signal to
obtain the original signal transmitted by the opposite ter-
minal.

[0137] In still another embodiment of the present in-
vention, the receiving device further includes: a second
light filter, configured to perform a filtration on the visible
light signal of the second color, so as to obtain a filtered
visible light signal of the second color, where the optical-
to-electrical converter is configured to perform an optical-
to-electrical conversion on the filtered visible light signal
of the second color.

[0138] In still another embodiment of the present in-
vention, the original signal is an audio signal.

[0139] In still another embodiment of the present in-
vention, the transmitting device further includes: a serial-
to-parallel converter, configured to convert an input serial
electrical signal to multiple parallel electrical signals; and
multiple electrical-to-optical converters, configured to
convert the multiple parallel electrical signals to multiple
visible light signals of the first color that are parallel and
that have different colors, and configured to transmit the
multiple visible light signals of the first color that are par-
allel and that have different colors to the opposite termi-
nal.

[0140] In still another embodiment of the present in-
vention, the transmitting device further includes: multiple
optical-to-electrical converters, configured to receive
multiple visible light signals of the second color that are
parallel and transmitted by the opposite terminal and that
have different colors, and configured to perform an opti-
cal-to-electrical conversion on the multiple visible light
signals of the second color that are parallel and that have
different colors, to obtain multiple parallel electrical sig-
nals; and a parallel-to-serial converter, configured to con-
vert the multiple parallel electrical signals to one electrical
signal.

[0141] Anembodiment of the presentinvention further
provides a visible light signal transmission method. The
method includes: transmitting, by a light transmitting de-
vice, a first signal to an opposite terminal; and receiving,
by a light receiving device, a second signal from the op-
posite terminal, where a frequency of the first signal is
different from a frequency of the second signal, and the
frequency of the first signal and/or the frequency of the
second signal are/is in a frequency band of visible light;
the first signal is a visible light signal of a first color, the
second signal is a visible light signal of a second color,
and the first color and the second color are different; the
visible light signal of the second color from the opposite
terminal is received by multiple optical-to-electrical con-
verters disposed in different angles; and average powers
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of visible light signals of the second color that are from
the opposite terminal and that are received by the multiple
optical-to-electrical converters are compared, and a vis-
ible light signal of the second color that has a largest
average power is selected and corresponding process-
ing is performed on the visible light signal, so as to obtain
an original signal transmitted by the opposite terminal.
[0142] Preferably, the first signalis a visible light signal,
and the second signal is an infrared signal, a WIFI signal,
or a bluetooth signal.

[0143] Preferably, before the transmitting, by a light
transmitting device, a first signal to an opposite terminal,
the method further includes: encoding an input electrical
signal, and amplifying an encoded electrical signal; and
performing an electrical-to-optical conversion on the am-
plified electrical signal to generate the visible light signal
of the first color.

[0144] Preferably, the step of performing an electrical-
to-optical conversion on the amplified electrical signal to
generate the visible light signal of the first color includes:
performing an electrical-to-optical conversion on the am-
plified electrical signal to obtain a light signal; and per-
forming a filtration on the light signal to obtain the visible
light signal of the first color.

[0145] Preferably, after the receiving, by a light receiv-
ing device, a second signal from the opposite terminal,
the method further includes: performing an optical-to-
electrical conversion on the visible light signal of the sec-
ond color to generate an electrical signal; and amplifying
the electrical signal, and decoding the amplified electrical
signal, to obtain the original signal transmitted by the op-
posite terminal.

[0146] Preferably, the step of performing an optical-to-
electrical conversion on the visible light signal of the sec-
ond color includes: performing a filtration on the light sig-
nal of the second color to obtain a filtered visible light
signal of the second color; and performing an optical-to-
electrical conversion on the filtered visible light signal of
the second color.

[0147] Preferably, before the encoding an input elec-
trical signal, the method further includes: converting an
audio signal, to generate the electrical signal.

[0148] Preferably, the transmitting a visible light signal
of a first color to an opposite terminal includes: transmit-
ting multiple visible light signals of the first color that are
parallel and that have different colors to the opposite ter-
minal.

[0149] Preferably, before the transmitting multiple vis-
ible light signals of the first color that are parallel and that
have different colors to the opposite terminal, the method
further includes: converting an input serial electrical sig-
nal to multiple parallel electrical signals; and converting
the multiple parallel electrical signals to multiple visible
light signals of the first color that are parallel and that
have different colors.

[0150] Preferably, the receiving the visible light signal
of the second color from the opposite terminal includes:
receiving multiple visible light signals of the second color
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from the opposite terminal that are parallel and that have
different colors.

[0151] Preferably, after the receiving multiple visible
light signals of the second color from the opposite termi-
nal that are parallel and that have different colors, the
method further includes: performing an optical-to-electri-
cal conversion on the multiple visible light signals of the
second color from the opposite terminal that are parallel
and that have different colors, to obtain multiple parallel
electrical signals; and converting the multiple parallel
electrical signals to one electrical signal.

[0152] Preferably, before transmitting, by the light
transmitting device, a first signal and a second signal to
the opposite terminal, the method further includes: per-
forming, by the light transmitting device, processing on
sampled data, and converting sampled data processed
by each channel to a corresponding light signal se-
quence; and receiving, by the light receiving device, a
first signal and a second signal further comprises:

converting a light signal sequence representing the
first signal and the second signal to an electrical sig-
nal sequence; performing processing on the electri-
cal signal sequence, and identifying a channel cor-
responding to the electrical signal sequence; and
outputting to the corresponding channel a processed
electrical signal sequence according to an identifying
result.

[0153] Preferably, each sampling cycle of the light
transmitting device comprises multiple sampling periods
that are in one-to-one correspondences with multiple
channels, and the light transmitting device samples sig-
nals on a channel corresponding to each sampling peri-
od.

[0154] Preferably, the converting sampled data proc-
essed by each channel to a corresponding light signal
sequence and transmitting the light signal sequence in-
cludes: converting, according to a sampling sequence,
the sampled data processed by each channel to the cor-
responding light signal sequence, and transmitting the
light signal sequence; and the light receiving device iden-
tifies a channel corresponding to the light signal se-
quence based on at least a receiving order of the light
signal sequence.

[0155] Preferably, upon the converting, according to a
sampling sequence, the sampled data processed by
each channel to the corresponding light signal sequence,
and transmitting the light signal sequence, a specified
time interval is set between transmission of light signals
of two adjacent channels; and the light receiving device
identifies the channel corresponding to the light signal
sequence according to a receiving order of the light signal
sequence and the time interval between the channels.
[0156] Preferably, the step of performing, by the light
transmitting device, processing on sampled data in-
cludes: adding, to the sampled data of each channel, a
data head corresponding to the channel; identifying a
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channel corresponding to an electrical signal sequence
according to a data head of the electrical signal se-
quence; or the converting sampled data processed by
each channel to a corresponding light signal sequence
and transmitting the light signal sequence comprises:
converting the sampled data processed by each channel
to a light signal of a wavelength corresponding to the
channel, and transmitting the light signal; and the light
receiving device identifies, according to a wavelength of
the light signal sequence, the channel corresponding to
the light signal sequence.

[0157] It can be seen from the above description that
the present invention has the following technical effects:
resolving a problem in a related technology that poor re-
liability of uplink and downlink signal transmission is
caused when light of a same color is used for uplink and
downlink transmission, and providing a beneficial effect
ofimproving reliability of uplink and downlink signal trans-
mission.

[0158] The foregoing descriptions are merely exem-
plary embodiments of the present invention, but are not
intended to limit the presentinvention. Persons skilled in
the art understand that the present invention may have
various modifications and variations. Any modification,
equivalent replacement, and improvement made without
departing from the spirit and principle of the present in-
vention shall fall within the protection scope ofthe present
invention.

INDUSTRIAL APPLICABILITY

[0159] As described above, a signal transmission
method and device provided in the embodiments of the
present invention provide the following beneficial effect:
resolving a problem in a related technology that poor re-
liability of uplink and downlink signal transmission is
caused when light of a same color is used for uplink and
downlink transmission, and providing abeneficial effect
ofimproving reliability of uplink and downlink signal trans-
mission.

Claims

1. A signal transmission device, wherein the signal
transmission device communicates with an opposite
terminal, and comprises:

a transmitting device, configured to transmit a
first signal to the opposite terminal; and

a receiving device, configured to receive a sec-
ond signal transmitted by the opposite terminal,
wherein

a frequency of the first signal is different from a
frequency of the second signal, and the frequen-
cy of the first signal and/or the frequency of the
second signal are/is in a frequency band of vis-
ible light; and the first signal is a visible light sig-
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nal of a first color, the second signal is a visible
light signal of a second color, and the first color
and the second color are different; and

the receiving device comprises: multiple optical-
to-electrical converters, disposed in different an-
gles and configured to receive the visible light
signal of the second color transmitted by the op-
posite terminal; and a comparator, configured
to compare average powers of visible light sig-
nals of the second color that are transmitted by
the opposite terminal and received by the mul-
tiple optical-to-electrical converters, and config-
ured to select a visible light signal of the second
color with a largest average power and perform
corresponding processing, so as to obtain an
original signal transmitted by the opposite ter-
minal.

The signal transmission device according to claim
1, wherein the first signal is a visible light signal, and
the second signal is an infrared signal, a WIFI signal,
or a bluetooth signal.

The signal transmission device according to claim
1, wherein the transmitting device comprises:

an encoder, configured to encode an input elec-
trical signal;

a driver, configured to amplify an encoded elec-
trical signal; and

an electrical-to-optical converter, configured to
perform an electrical-to-optical conversion on
the amplified electrical signalto generate the vis-
ible light signal of the first color.

The signal transmission device according to claim
3, wherein the transmitting device further comprises:
a first light filter, configured to perform a filtration on
the visible light signal of the first color generated by
the electrical-to-optical converter, so as to obtain a
filtered visible light signal of the first color.

The signal signal transmission device according to
claim 3 or 4, wherein the receiving device comprises:

an optical-to-electrical converter, configured to
perform an optical-to-electrical conversion on
the visible light signal of the second color to gen-
erate an electrical signal;

an amplifier, configured to amplify the electrical
signal; and

a decoder, configured to decode the amplified
electrical signal to obtain the original signal
transmitted by the opposite terminal.

6. The signal signal transmission device according to

claim 5, wherein
the receiving device further comprises: a second
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light filter, configured to perform a filtration on the
visible light signal of the second color, so as to obtain
a filtered visible light signal of the second color,
wherein

the optical-to-electrical converter is configured to
perform an optical-to-electrical conversion on the fil-
tered visible light signal of the second color.

The signal transmission device according to claim
1, wherein the original signal is an audio signal.

The signal transmission device according to claim
1, further comprising:

a serial-to-parallel converter, configured to con-
vert an input serial electrical signal to multiple
parallel electrical signals; and

multiple electrical-to-optical converters, config-
ured to convert the multiple parallel electrical
signals to multiple visible light signals of the first
color that are parallel and that have different
colors, and configured to transmit the multiple
visible light signals of the first color that are par-
allel and that have different colors to the oppo-
site terminal.

9. The signal transmission device according to claim

8, further comprising:

multiple optical-to-electrical converters, config-
ured to receive multiple visible light signals of
the second color that are parallel and transmit-
ted by the opposite terminal and that have dif-
ferent colors, and configured to perform an op-
tical-to-electrical conversion on the multiple vis-
ible light signals of the second color that are par-
allel and that have different colors, to obtain mul-
tiple parallel electrical signals; and

a parallel-to-serial converter, configured to con-
vert the multiple parallel electrical signals to one
electrical signal.

10. A signal transmission method, comprising:

transmitting, by a light transmitting device, a first
signal to an opposite terminal; and

receiving, by a light receiving device, a second
signal from the opposite terminal, wherein

a frequency of the first signal is different from a
frequency of the second signal, and the frequen-
cy of the first signal and/or the frequency of the
second signal arefis in a frequency band of vis-
ible light;

the first signal is a visible light signal of a first
color, the second signal is a visible light signal
of a second color, and the first color and the
second color are different; and
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The visible light signal of the second color from the
opposite terminal is received by multiple optical-to-
electrical converters disposed in different angles;
and average powers of visible light signals of the
second color that are from the opposite terminal and
that are received by the multiple optical-to-electrical
converters are compared, and a visible light signal
of the second color that has a largest average power
is selected and corresponding processing is per-
formed on the visible light signal, so as to obtain an
original signal transmitted by the opposite terminal.

The signal transmission method according to claim
10, wherein the first signal is a visible light signal,
and the second signal is an infrared signal, a WIFI
signal, or a bluetooth signal.

The signal transmission method according to claim
10, wherein before the transmitting, by a light trans-
mitting device, a first signal to an opposite terminal,
the signal transmission method further comprises:

encoding an input electrical signal, and amplify-
ing an encoded electrical signal; and
performing an electrical-to-optical conversion
on the amplified electrical signal to generate the
visible light signal of the first color.

The signal transmission method according to claim
12, wherein the step of performing an electrical-to-
optical conversion on the amplified electrical signal
to generate the visible light signal of the first color
comprises:

performing an electrical-to-optical conversion
on the amplified electrical signal to obtain a light
signal; and

performing afiltration on the light signal to obtain
the visible light signal of the first color.

The signal transmission method according to claim
10, wherein after the receiving a second signal from
the opposite terminal, the signal transmission meth-
od further comprises:

performing an optical-to-electrical conversion
on the visible light signal of the second color to
generate an electrical signal; and

amplifying the electrical signal, and decoding
the amplified electrical signal, to obtain the orig-
inal signal transmitted by the opposite terminal.

The signal transmission method according to claim
14, wherein the step of performing an optical-to-elec-
trical conversion on the visible light signal of the sec-
ond color comprises:

performing a filtration on the light signal of the
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second color to obtain a filtered visible light sig-
nal of the second color; and

performing an optical-to-electrical conversion
on the filtered visible light signal of the second
color.

The signal transmission method according to claim
13, wherein before the encoding an input electrical
signal, the signal transmission method further com-
prises: converting an audio signal, to generate the
electrical signal.

The signal transmission method according to claim
10, wherein the transmitting a visible light signal of
afirst color to an opposite terminal comprises: trans-
mitting multiple visible light signals of the first color
that are parallel and that have different colors to the
opposite terminal.

The signal transmission method according to claim
17, wherein before the transmitting multiple visible
light signals of the first color that are parallel and that
have different colors to the opposite terminal, the
signal transmission method further comprises:

converting an input serial electrical signal to mul-
tiple parallel electrical signals; and

converting the multiple parallel electrical signals
to multiple visible light signals of the first color
that are parallel and that have different colors.

The signal transmission method according to claim
17 or 18, wherein the receiving the visible light signal
of the second color from the opposite terminal com-
prises: receiving multiple visible light signals of the
second color from the opposite terminal that are par-
allel and that have different colors.

The signal transmission method according to claim
19, wherein after the receiving multiple visible light
signals of the second color from the opposite termi-
nal that are parallel and that have different colors,
the signal transmission method further comprises:

performing an optical-to-electrical conversion
on the multiple visible light signals of the second
color from the opposite terminal that are parallel
and that have different colors, to obtain multiple
parallel electrical signals; and

converting the multiple parallel electrical signals
to one electrical signal.

The signal transmission method according to claim
10, wherein before transmitting, by the light trans-
mitting device, a first signal and a second signal to
the opposite terminal, the signal transmission meth-
od further comprises:
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performing, by the light transmitting device,
sampling on signals input in parallel from multi-
ple channels;

performing, by the light transmitting device,
processing on sampled data, and converting
sampled data processed by each channel to a
corresponding light signal sequence; and
receiving, by the light receiving device, a first
signal and a second signal further comprises:

converting a light signal sequence repre-
senting the first signal and the second signal
to an electrical signal sequence;
performing processing on the electrical sig-
nal sequence, and identifying achannel cor-
responding to the electrical signal se-
quence; and

outputting to the corresponding channel a
processed electrical signal sequence ac-
cording to an identifying result.

The signal transmission method according to claim
21, wherein each sampling cycle of the light trans-
mitting device comprises multiple sampling periods
that are in one-to-one correspondences with multiple
channels, and the light transmitting device samples
signals on a channel corresponding to each sam-
pling period.

The signal transmission method according to claim
21 or 22, the converting sampled data processed by
each channel to a corresponding light signal se-
quence and transmitting the light signal sequence
comprises: converting, according to a sampling se-
quence, the sampled data processed by each chan-
nel to the corresponding light signal sequence, and
transmitting the light signal sequence; and the light
receiving device identifies a channel corresponding
to the light signal sequence based on at least a re-
ceiving order of the light signal sequence.

The signal transmission method according to claim
23, whereinuponthe converting, according to a sam-
pling sequence, the sampled data processed by
each channel to the corresponding light signal se-
quence, and transmitting the light signal sequence,
a specified time interval is set between transmission
of light signals of two adjacent channels; and the
light receiving device identifies the channel corre-
sponding to the light signal sequence according to
a receiving order of the light signal sequence and
the time interval between the channels.

The signal transmission method according to claim
21 or 22, the step of performing, by the light trans-
mitting device, processing on sampled data compris-
es: adding, to the sampled data of each channel, a
data head corresponding to the channel; and the light
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receiving device identifies a channel corresponding
to an electrical signal sequence according to a data
head of the electrical signal sequence; or the con-
verting sampled data processed by each channel to
a corresponding light signal sequence and transmit-
ting the light signal sequence comprises: converting
the sampled data processed by each channel to a
light signal of a wavelength corresponding to the
channel, and transmitting the light signal; and the
light receiving device identifies, according to a wave-
length of the light signal sequence, the channel cor-
responding to the light signal sequence.
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